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(57) Abstract: The inventive method consists in thermally liquefying wastes in an organic solvent at a temperature equal to or 
higher than 270°C and a pressure equal to or less than MPa, separating a liquid traction from an undissolved product and in 
distilling the liquid fraction into a fraction whose boiling point is equal to or less that 220°C and a fraction whose boiling point 
is higher than 220°C. For a process initiation, said organic solvent is used in the form of alkyl benzene or a gasoline fraction 
whose boiling point is equal or less than 220°C. The thermal liquefaction in the organic solvent is carried out at a temperature 
ranging from 280 to 435°C, a pressure equal to or higher than 2.9 MPa at a mass ratio between said organic solvent and wastes 
equal to or higher than 1.0. The liquid fraction whose boiling point is equal to or less than 220°C is exposed to a catalytic 
reforming after which a part thereof is used as a target product. The other part of the liquid fraction whose boiling point is equal 
to or less than 220°C is used in the form of a solvent and returned for thermally liquefying a new waste lot at a temperature 
ranging from 280 to 435°C, a pressure equal to or higher than 2.9 MPa and a mass ratio between said organic solvent and wastes 
equal to or higher than 1 .0. The thermal liquefying process having the same process conditions and associated with reforming 
and returning for thermally liquefying the part of a liquid fraction whose boiling point is equal or less that 220°C and which is 
already exposed to reforming is continued for a next and subsequent waste lots. 



[flpoflOJiHceHHe Ha cnea. crpaHHue] 
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(57) Pet|>epaT: Cnoco6 BKJiiOHaeT TCpM o o>k htkc h h e otxoaob b opraHHMecKOM pacTBopHTejie npH TeMnepaType Bbiuie 270 C h aaBJieHHH 
6 Mfla. OraejiaioT Hcwucyio ^paicuHio ot HepacrBopeHHoro npoiiyicra. ripoiKBOiiHT ahcthjijwuhio khakoB (J)paKUHH Ha 
4>paKUHio c TeMneparypofi khiichha ao 220°C h Ha $paKUHK) c TeMnepa-rypofl KHneHwa 220°C. B KanecTBe opraHHsecKoro 
pacTBOpMrejiJi npH 3anycKe npouecca Mcnojib3yioT ariKHJi6eH30Ji mjim 6eH3MHOByio (frpaicimio c xeMnepaTypott KuneHHs no 
220°C TepM005KM»ceHMe napTMH otxoaob b opraHHMecKOM pacrBopHTene npoBoaHT npH TeMneparype 280^43 5°C m jxbrjichhh 
He MeHee 2,9 MTla npw MaccoBOM othouichmh opraHMnecKoro pacTBOpHTejra k oTxoaaM 6ojiee 1,0. }K>taKyio $paKUHio c 
TeMnepaTypoM KHneima jxo 220°C noABepraror Kara/iHTHHecKOMy pH^opMHHry. noABeprHyryio pH(|»opMHHry nacTb jkhjikom 
(frpaxuHH c TeMneparypott khitchh5i no 220°C Hcnonb3yiOT b KanecTBe uejieaoro npanyKTa, a apyryio nacrb acuaicoft <J)paKUHH c 
TeMnepaTypofi kmiichha ho 220°C Hcnonb3yioT b KanecTBe p acrBop irre ji h m B03BpamaioT Ha TepMoojKH^eHHe hoboh napran 
otxoaob npH xeMnepaType 280-s-435°C h AaBJieHHH He MeHee 2,9 Mlla npH MaccoBOM othouichhh p acT b o p wtcjw k orxoaaM 
6ojiee 1,0. Ilpouecc TepMOO>KH3KeHH5! Ha yica3aHHb!x peacMMax h pw^opMHHra npo^o/iHcaior ana cjieAyiomefi h nocjieayiomHx 
napTMfi oTxoaoB, B03Bpamaa nojxBeprHyTyio pH<J>opMHHry nacrb xchokoh 4>paKUHH c TeMnepaTypofi KHneHHH no 220 C Ha 

TCpMOO>KH>KeHHe. 
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CnOCOB IIEPEPABOTKH PE3HHOCOflEP»CAB5HX OTXOflOB 

06jiaCTB TeXHHKH 

H3o6pexeHHe othochtch k yTHJimarcHH xhmhhcckoh npoMBnuneHHocra op- 

raHHHeCKHX npOMWniJieHHBIX H 6BITOBBIX pe3HHOBBDC OTXO£OB B MOTOpHOe TOIIJIHBO 

5 h xHMHHecKoe CBipBe, KOTopoe b AaJiBHemneM MoaceT 6bitb Hcnoin>30BaHo b Kanecr- 
Be KOTenBHoro TonMBa, 6HTyMono,ao6Horo cBH3yiomero hjih ctipBa jyw ero npoH3- 
BO^CTBa, TexHHHecKHft yrnepofl hjih CBipBe pjw ero npOH3Bo,n;cTBa, ajih 3JieKTpo,ny- 
roBBix neneft, 3JieKTpoJiH3HBix Bam, yrnepoa-yrjiepoflHBix MaTepnanoB (WM) jjjw 
MeTajuiyprEQH h t.,zj., a Taioice He6ojiBmoe KOJraHecrBo yrneBOAopoflHoro ra3a, koto- 

10 pBIH MOHCHO HCnOJIB30BaTB B BH^e TOUJIHBa. 

IlpeAniecTByioniHH ypoBeHB tcxhhkh 
IIpoSjieMa xHMHnecKOH nepepa6oTKH pa3JniHHBix opramHecKHx npoMBim- 

JieHHBK H 6BTTOBBIX nOJIHMepHBIX OTXOflOB, HBJIHeTCH BCCBMa aKTyaJIBHOH B CBH3H C 

nocTOHHHBiM yBejiHHeHHeM hx KOJiHHecTBa, 3acopjnomHx npnpo,ny. 
15 PemeHHe 3Toft npo6jieMBi no3BOJi*eT penrarB SKOJiorH^ecKyio 3a#any kom- 

mieKCHOH h 6e3BpeAHofi yTHJiraaipiH pe3HHOCOAep^camHx npoMBmuieHHBix h 6bito- 

BBDC OTXO/JOB, paCIIIHpHTB 6a3y yrjieBO^OpOAHOrO CBipBH, npOH3BOtfHMOrO H3 He^TH, 

yraefi, ropioHHx cjiaHijeB, npupoAHBix 6BrryMOB. 

IfaBecTeH cnoco6 nepepa6oTKH pe3HHoco#ep5KanjHx otxoaob b MOTopHoe 

20 TOIUEHBO H XHMHHeCKOe CBipBe, BKJIIOHaiOnmH TepMOO^CH5KeHHe (TepMOJIH3) otxoj^ob 

npH noBBnneHHOM ^aBJiemiH b yraeBOAopoflHOM pacTBOpHTene (MeECflyHapojjHaa 
saaBKa WO 95/20007, C08J 1 1/20, ony6ji. 27.07.95 r.). 

B 3tom cnoco6e b KanecTBe yrjieBOflopo^HOM pacTBopHTejia HcnojiB3yK>T ot- 
xoabi npoH3BOACTBa cHHTeTHnecKoro Kaynyxa, B3flTBie b MaccoBOM cooTHomeHHH k 
25 hcxoahbim pe3HHocoAep^camHM OTXOflaM, paBHOM 2+4:1 cooTBeTCTBeirao, a npo- 
ijecc xepMoo^CH^ceHHH ocyiijecTBJiaeTca npn TeMnepaType 270-420°C h AaBjieHHH 1 
- 6 Mlla. 

KpoMe Toro, b oahom H3 BapnaHTOB ocymecTBneHHH cnocoGa, nojiyneHHyio 
nocjie ahcthjtjihii^h acmocyio ^paKHHK) c TeMnepaxypoii KHneHHK BBnne 200°C nac- 
30 thhho B03BpamaioT b npou;ecc b KanecTBe ao6aBKH k ncxoflHOMy yrneBOflopoAHOMy 
pacTBOpHTejno b MaccoBOM cooTHomeHHH 1-5-5:10 cooTBeTCTBeHHO, a ocTaBmyioca 
nacTB yKa3aHHofi ^paKcgan BBmejraioT b Ka^ecTBe uejieBoro npcnyicra. 
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IIpeHMymecTBOM aroro cnocoSa HBJiaeTca ynpomeHHe xexHOJiorHH h yBejm- 
neHHe BBixo^a nencHX ^paiapiH c TeMnepaiypoH KHneHHH ao 200°C. 

OrpaHHHeHHeM cnoco6a hbjmctch HcnoJH>30BaHHe b KanecTBe pacTBopHTejia 
otxoaob ot npoH3BOflCTBa CHHTeTBraecKoro Kaynyica, a TaioKe otxoabi He Bceraa 

5 AOCTyilHM B Heo6xO£HMOM KOJIHHeCTBe. 

HbBecTen cnoco6 nepepa6oTKH opraHHHecKHX nonHMepHBix otxoaob, bkjqo- 
naiomnx TepMOO^CEDKeHHe otxoaob npn TeMnepaType Btnne 270°C npn noBBnneH- 
hom ABBJieHHH no Mem>mefi Mepe b o#hom pacTBopHTene — ajncHJi6eH30Jie, OTAejie- 
HHe 5khakoh (^paKipiH h ee ahcthjuihi^hio (TlaTeHT Pocchhckoh OeaepaijHH 

10 2167168, C08J 11/04, ony6ji. 20.05.2001 r.). 

B 3tom cnoco6e npn TepMOOKBDKeHHH otxo^ob Hcnojn>3yK>T noBtnneHHoe 
flaBJieHHe He MeHee 6,1 Mlla, a nocne otcthjijihiihh >KH/iyyEO (|>paKixino c TeMnepa- 
Typoii KHneHHH He MeHee 210°C bboott npn TepMOoacEDKeHHH bhobb nepepa6aTbi- 
BaeMBcc otxo^ob b KanecTBe flonojiHHTejn>Horo KOMnoHeHTa k pacTBopHTejno b Mac- 

15 cobom cooTHomeHHH AonojiHHTejiBHoro KOMnoneHTa k pacTBopHTejno He MeHee 1 : 
1. 

B BapnaHTax ocymecTBJieHHH stoto cnoco6a npn TepMOOEODKeHHH otxoaob 
MaccoBoe cooTHomeHHe pacTBOpHTejia h otxoaob BBi6npaiOT ot 1 : 1 ao 4,2 : 1. 
KpOMe Toro, nocne ahcthjddiijhh aarocyio <J>paKmno c TeMnepaTypofi KHnemui He 
20 MeHee 210°C bboaht MaccoBOM cooTHomeHHH aonojiHHTejiBHoro KOMnoHeHTa k pac- 
TBopHTejno He MeHee 5:1. 

IIpeHMymecTBOM 3Toro cnoco6a KBJweTCK Hcnojn>30BaHHe b KanecTBe opra- 
HHHecKoro pacTBopHTejiH ajrKHJi6eH30Jia. 

OrpaHHHeHHeM 3Toro cnoco6a kbjikctck ero BBicoKaa 3HeproeMKOCTB H3-3a 
25 hcho JIK3 OBanHH b KanecrBe nacTH pacTBOpirrejifl hchakoh <J)paiacpaH c TeMnepaTypofi 
KHneHHH He MeHee 210°C h Heo6xoflHMOCTH pa6oTti npn bbicokhx ^aBJieHHHX He 
MeHee 6,1 Mlla. 

HanSoJiee 6jih3khm HBJiaeTCfl cnoco6 nepepaSoTKH opraHHHecKHX nojiHMep- 
hbdc, b tom HHcne h pesHHOCOflepacanmx otxoaob, BKJHOHaioHpiH npn 3anycKe b pe- 
30 aicrope TepMooECHaceHHe otxoaob b opramraecKOM pacTBopHTene - ajnaaH6eH30Jie 
npn TeMnepaType BBnne 270°C h flaBJieHHH ao 6 Mlla, OTfleneHHe hchakoh ^paiamn 
ot HepacTBopeHHoro npoayicra, otcthjuihiotio khakoh <J>paKiXHH Ha 4>paKm«o c 
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TeMnepaTypofi khiichhh ao 220°C h Ha ^paiaxaio c TeMnepaTypofi KnneHHH Bume 
220°C (TlaTeHT Pocchhckoh Oeaepamm >fe 2110535 , C08J 11/04, ony6n. 10.05.98 
r.). 

B 3tom cnoco6e TepMOOECHHceHHe otxoaob npoH3BO£HT npn TeMnepaType 
5 270-420°C h aaBneHHK 1-6 MTIa npn MaccoBOM cooTHomeHHH pacTBopHTe/ra h ot- 
xoaob 2-s-4:l cooTBercTBeHHO b npHcyTCTBHH pe£K03eMejn>Horo MeTaruia hjih hh- 
TepMeTaruiEwoB Ha ocHOBe peAK03eMejiBHBix MeTamioB, hjih b npHcyTCTBHH nmpnj^a 
THTaHa, B3HTBix b KOJiHHecTBe 0,5-10% ot MaccBi peaiacaoHHOH CMecH, b KanecxBe 
pacTBopHTejjH HcnoHB3yioT ajncHJi6eH3on, HanpHMep, Tonyoji, kchjioji, AHMeniji- 
10 TpHMeTHJi-TeTpaMeTHJi6eH30Ji hjih hx CMecH, hjih Hcnojn>3yioT b KanecTBe pacTBopn- 
TejiH npoflyicr neperomcH «ci»iporo 6eH30jia», nojiynojiynaeMoro b pe3yjn>TaTe bbico- 
KOTeMnepaTypHoro KOKCOBaHH* KaMeHmox yrjieft, hto no3BOJiaeT ycicopHTB npoijecc 
nepepa6oxKH otxoaob h hobbichtb bbixoa echakhx npoAyicroB, a TaioKe co^ep^caHHe 
b nocJie/jHHx (JjpaiaxHH c TeMnepaTypofi KHnemra #o 200°C. TaKHM o6pa30M, cnoco6 
15 no3BOJiaeT hobhchtb cTeneHB KOHBepcHH pe3HHocoAepHcanjHx h Apyrnx opraHHHe- 

CKHX OTXOAOB. 

OrpaHHHeHHHMH cnoco6a flBJunoTCJi: 

- jjjisl 3(J>4>eKTHBHoro TepMoo^ECBDKeHHH (TepMOJiH3a) npoijecc npOBOOTT B 
npHcyTCTBHH peAK03eMejiBHoro MeTajuia hjih HHTepMeTajum^OB Ha ocHOBe pejpco- 

20 3eMejn>HBix MeTajuiOB, hjih b npHcyTCTBHH rnapHAa THTana, B3OTbix b KQjnraecTBe 
0,5 — 10 % ot Maccbi peaiaxHOHHOH CMecH, hto ycjioacHaeT TexHOJiorHHecKHH npo- 
ijecc, a yaajieirae sthx AonojmHTejibHBix KaTajnoaTopoB h Ao6aBOK H3 o6pa3yK>me- 
toch npn nepepa6oTKe ueHHoro ijejieBoro npOAyiera - TexHHnecKoro yrnepoaa flBjra- 
eTca oneHB cjiodkhbim; 

25 - HH3Koe KanecTBO TexHHHecicoro yrjiepoaa H3-3a 6ojn»inoro KOjmnecTBa 

30JIBHB3X MaTepnanoB — cjie#cTBHe Ao6aBOK c pacTBopHTeneM. 

- bbicokhh pacxoa pacTBOpHTeJia npn nojiyneHHH BBicoKOKanecTBeHHoft 6eH- 

3HHOBOH 4>paKimH. 

PacKpBrrHe H3o6peTeHHH 
30 B ocHOBy HacTonmero H3o6pereHHH nocTaBJieHa 3a^ana co3AaHH* TaKoro t 

cnocoSa nepepa6oTKH pe3HHocoAep3Kanmx otxoaob, kotopbeh no3BOJiaeT ycKopHTB 
npouecc h ynpocTHTB TexHOJiormo, hobbichtb npoH3BOAHrejiBHOCTB npouecca no 
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Bhsxojsy BBicoKooKraHOBOH 6ch3HHOboh <J>paiajHH h nonyneHHH TexHHHecKoro yrne- 
po^a, K3K TOBapHoro npoAyKTa, h, tskhm o6pa30M, chh3htb SHeproeMKocrb h ynpo- 
cthtb cnoco6, pacmnpHTB 4>yma^HOHajiBHi>ie bosmoechocth h hobbichtb KanecTBo 
nojiynaeivcbix npoflyieroB, yMeHBnnrrB 3KcmiyaTai^H0HHBie pacxoAM. 
5 JJjih pemeHHH nocTaBJieHHoft 3a#aHH b h3B6cthom cnoco6e nepepaSoTKH pe- 

3HHOco^ep»camHX otxoaob, BKjnoHaiomeM TepMOO^cEDKeHHe otxoaob npH 3anycKe b 
peaicrope b opraHHnecKOM pacTBopHTene npn TeMnepaType Btnne 270°C h AaBjieHHH 
AO 6 MHa, OTflejieHHe )khakoh ^paiamn ot HepacTBopeHHoro npoAyKxa, ahcthjijih- 
n?no (b nporjecce TepMOOXOECKeHHH) echakoh 4)paKii,HH Ha (^parcqmo c TeMnepaTypoft 

10 KHneHHfl #o 220°C h Ha 4>paKiiHK) c TeNmepaTypofi KHneHHH Bfcnne 220°C, cornacHo 
H3o6peTeHHK> TepMOOKH^ceHHe npn 3anycKe b peaicrope napTHH otxoaob b opraHH- 
necKOM pacTBOpHTejie npoBOAHT npn TeMnepaType 280 t°Ch AaBJieHUH He MeHee 
2,9 ME[a npn MaccoBOM OTHomeHHH opraHHnecKoro pacTBopnTejin k oTxoAaM SoJiee 
1,0, xcHAKyio $paKAHK> c TeMnepaTypoft KHneHHH ao 220°C noABepraioT KaTajnrrH- 

15 necKOMy pn<|>opMHHry, noABeprHyryio KaTajmTHHecKOMy pn^opMHHry nacTB 3kha- 
koh: <|>paKUHH c TeMnepaTypoft Krniemia ao 220°C Hcnoji£»3yiOT b KanecTBe iieJieBoro 
npoAyKTa, a Apyryio noABeprEryryio KarajiHTBraecKOMy pH<|>opMHHry nacTB echakoh 
<f>paicu(HH c TeMnepaTypoft KHneHHH ao 220°C Hcnojn>3yioT b KanecTBe pacrBopHTejin 
h B03BpamaioT Ha TepMOO^croKeHHe hoboh napTHH otxoaob npn TeMnepaType 280 -s- 

20 °C h AaBneHHH He MeHee 2,9 MTTa npn MaccoBOM OTHomeHHH pacTBopirrejiH k otxo- 
AaM 6onee 1,0, nojiyneHHyio mix hoboh napTHH otxoaob ECHAKyio ^paKipno c TeM- 
nepaTypoft KHneHHH ao 220°C noABepraioT KaTajraraHecKOMy pn^opMHHry, hoa- 
BeprHyTyio KaTanHTHnecKOMy pn<j)opMHHry jjjm hoboh naprnn otxoaob nacTt hcha- 
Koft 4>paKUHH c TeMnepaTypoft KHneHHH ao 220°C Hcnojn>3yioT b KanecTBe ijeneBoro 

25 npoAyKTa, a Apyryio noABeprHyryio KaTajnrraHecKOMy pH<j>opMHHry nacTB xchakoh 
^paiaxHH c TeMnepaTypoft KHneHHH ao 220 C bhobb B03BpamaioT Ha TepMOoaciDKe- ' 
HHe cjieAyionneft napTHH otxoaob, npouecc Ha yKa3aHHBix peaeHMax TepMOO>KiDKAe- 
hhh h KaTanHTHHecKoro pH<|) opMHHra npoAOJCKaioT juw cueAyiomeft h nocjieAyio- 
mnx napraft otxoaob, npn 3T0M B03BpamaK>T noABeprHyryio KaTajnrnraecKOMy pn- 

30 ^opMHHry Hacn> echakoS <J>paicmiH c TeMnepaTypoft KHneHHH ao 220°C Ha TepMo- . 
o»cH>KeHHe ajih nocjieAyionpix napTHH otxoaob. 
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B03MOECHM flonojiHHTejn>HBie BapHaHTBi ocymecTBJieHHH 3aKBJieHHoro cno- 
co6a, b KOTopHX i*ejiecoo6pa3HO, hto6h: 

- b KanecxBe opraHHnecKoro pacTBopHTeJia HcnojiB30Bajra ajnaui6eH3oji 
h/hjih 6eH3HHOByio 4>paKipDEo c TeivraepaTypaMH KuneHHJi jxo 220°C; 

5 - noABeprHyryio KaTajiHTHHecKOMy pn^opMHHry nacTt echjpcoh fypaxmm c 

TeMnepaTypofi Kunemw w> 220°C B03BpamajiH Ha TepMooacsDKeHHe hoboh napum 
OTXOflOB npn AaBJieHHH b HHTepBaJie He Menee 2,9 Mlla + He 6onee 5 MTIa npH Mac- 
cobom OTHomeHHH pacTBOpirrejiH k oxxo^aM b HHTepBaJie Sojiee 1,0 + He 6ojiee 3,0. 
B pesyjiBTaTe npoijecca TepMooaaraKeHHfl pe3HHOCOAep5Kanpix otxoaob no 

10 npewiaraeMOMy cnoco6y b KanecxBe uejieBHX npoayieroB noJiynaiOT: 

- He6onBmoe KOJiHHecTBO yrneBOflopoAHBix r a30B (2,0 — 5,3 % Mace.); 

- $paKmno jierKHx yraeBOflopoflOB, BBncnnaionmx npn TeMnepaType 60- 

220°C; 

-(^paicmno TiDKeiiBix yrjieBOAopo^OB, BBncnnaionmx npn TeMnepaType BBime 

15 220°C; 

- TexHHnecKHH yrnepoa b BH^e nopoiinca. 

Jleneaa $paKima hchakhx yrneBOflopoflOB c TeMriepaTypofi KHnemiH ao 
220°C KBJiHerca CMecBio ynieBOflopoAOB pacTBopirrejifl h yraeBOflopoaoB, nojiyneH- 
hbcc H3 pe3HHBi, b pe3yjiBTaTe TepMOjra3a, h npeACTaBJiaeT co6oft MajioBH3Kyio (c 
20 bh3koctbk) 6eH3HHa) ^HflKOCTB cBerjio-^eirroro npeTa, HMeiomyio 3anax apoMaTHKH 
h Henpe^ejiBHBix yrneBOflopoAOB, neperoronoinyiocH o6hhho b npe^eJiax 60 - 
220°C. KoHaeHTpanHH apoMarnHecKHX BemecTB - 6eH30na h ajnaui6eH30JiOB okojio 
60 % Bee (cm. TaSjnmy 1, KOJiomcy 2). 

TjDKejias $paiemM EeHflKHx ynieBOflopoAOB, nojiyneHHaa b pesyntTaTe Tep- 
25 MOO^CH^eHHK (TepMOJiHsa) pesHHBi, HMeer He6ojn>myio (He Gojiee 5 % Bee.) npHMecB 
yrneBOAopoAOB Jiencofi ^paicmm h npeflCTaBJiaeT co6oh nepHyio Basicyio (kohch- 
CTeHimn jiencoH He^ra) acntfKOCTB, sacTbiBaiomyK) b npe^ejiax 0 + +5°C. 

TexHHHecKHfi yrjiepoA - npoAyKT TepMOJra3a pe3HHBi - jierKHX nbuieBH^HbiH 
nopomoK, nepHoro n^era, nerKOCBinyHHH. 
30 KaK H3BecTHO H3 aHajioroB, AeHcrayionjeH nacTBio TepMOoaciDKeHHH (TepMO- . 

jra3a TepMopacTBopeHM) HBJweTCH anKHJi6eH30Ji (hjih cMecB aJnain6eH3onoB). no- 
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3TOMy, aim aKTHBamiH nponecca TepMOjnoa neaecoo6pa3HO yBejinwrb KOHneirrpa- 
ijmo apoMaTHKH b pacTBopHTene. 

3to flocTHraerca nocne oTfleneHHfl acHflKoS 4>paicnHH ot HepacTBopeHHoro 
npoayicra h ;n*cTHJiJiHnHH Heno cpe^cTBeHHO npn TepMoooxcHxceHHH acnmcoH $paK- 
ttttw nyreM pH<|)opMHHra napoB jiencofi ^paKHHH TepMOJiH3a c TeMneparypoft Kime- 
HHH flO 220°C. 

/Jjih 3Toro Jiencyio $paKmno acwpcHX yrneBOflopoaoB (npoflyicroB TepMO- 
oacnaceHHa) noflBepraior pn^opMHHry, HanpHMep, b cranHOHapHOM cjioe KaranH3a- 
Topa BMCOKOKpeMHeseMHoro neojnrra (rana ZSM - 5, npoMOTHpoBaimoro 2% 
ZnO), npn TeMneparype 440 - 520°C (cm., HanpHMep, naTeHT PO >fe 2130960). npn 
pn^opMHHre Moryr 6htb Hcnojn>30BaHBi flpyrne H3BecTH&ie h pajJiHHHBie cnoco6ti 
noJiyneHKH bbicokooktcIhobbix 6ch3hhobbix <J»paicnHH h apoMarHHecKHX yrneBOflO- 
pc-flc-B (cm., HanpHMep, naTeHT PO Jfe 2039790). 

TaKHM o6pa30M, b OTJiHHHe ot H3BecTHBrx cnoco6oB nponecc TepMOoaome- 
mw otxoaob ocyntecTBJunoT c opraHEraecKHM pacTBopHTeneM, nonyieHHbiM b pe- 
3yjn>Tare caMoro nponecca TepM003KH>KeHHH, npHraeM b nejiax aKTHBanHH TepMO- 
oaaDKeHiw nocjie^yionncc napraH otxoaob nojiyneHHyio b pesyjnvraTe ^cthjhwhhh 
b peaicrope TepMOOHOBKeHHa Jiencyio fcparapno c TeMneparypoii KHnemw flo 220°C 
nepea HcnojttSOBaHHeM ee KanecTBe opraHuraecKoro pacTBopHTejM wia TepMooacH- 
aceHHs nocneayiomeH napran otxoaob noflBepraioT pH^opMHaxy. IIojihocti>io ot- 
cyTCTByeT noTpe6HOcn, b fle$HHHTHOM opraHHHecKOM pacTBopHTejie ajih TepMO- 
oaaoKeHHs nocjieflyionmx napTHfi otxohob, a TaioKe flpynix aKTHBaTopoB TepMOJiH- 
3 a, HanpHMep, pewcoseMeji&HBix MerajuioB, HHTepMeTamnmoB, nmpHfla thtshs h 
apyrax BemecTB. 

BajiaHCOBtri* jkh^khh npoayicr, HaKanjniBaiomHHca npn nnpicyjianHH jiencOK 
^paicnHH ^HffKHX yra«BOflopo«OB nepes nponeccti pn^opMHHra b TepMooaocKeHH* 
npeffcraBJiaeT co6oh BticoKoapoMaTH3HpoBaHHyio, H30MepH30BaHHyio h nosTOMy 
BBicoKOOKraHOByio ManocepHHcryio KOMnoHeHTy aBTo6eH3HHa. HacT& aroro nene- 
Boro npoflyicra OTOHpaiOT h HcnoJiKjyioT no HasHaieHHio no Mepe HaKonjieHHa H3- 
jihhikob. noflBeprayryio KaTajiHTiraecKOMy pH$opMHHry ocraBinyiocfl nacTt jkkw- 
koh $paKOHH c TeMneparypoft KHneHM ro 220°C BOSBpamaioT Ha TepMOoaoraeHHe 
cneayioineft napTHH orxoflOB. 
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yica3aHHHe npeHMymecTBa, a TaioKe ocoSeHHOcra ocymecTBJieimfl H3o6pe- 
TeHHii noHCffinoTca jry hlluhm BapnaHTOM ero BBmojraeHHJi co ccBuncaMH Ha nepTeacH. 

KpaxKHfi nepeneHB Hepre^eH 
Onrypa 1 H3o6paxeaer TexHOJioraHecicyio cxeMy ycTaHOBKH, pearcmyiomeH 
5 npeeflnaraeMBiH cnoco6; 

Oht. 2 — (J>yHKijHOHajibHyio cxeMy hhjiothoh ycrraHOBKH, KOTOpaa Hcnojn>30- 
BanacB jym onpe^eneHHfl peaaaMOB. 

BapnaHT ocyrqecrBJieHHH H3 o 6percHBLs 
Ha 4>ht. 1 cxeMaraHHo noKa3aHw: peaicrop 1 TepMOJiBBa, y3en 2 notfroTOBKH 
10 h no^ann pe3HHocoAep^can^x otxoaob, peaicrop 3 pn^opMHHra, xojio < majn>HHK- 
KOH^eHcaTop 4, ra3oacHAKocrHBiH cenaparop 5, Hacoc 6, TpySnarafl ne*n> 7, pacnpe- 
AenHTejiBHoe ycTpoficrBO 9, peKTH$HKaip[OHHaa KOJiOHHa 10. 

TexHOJiorHHecKHft npoijecc TepMOOECBDKeHHs (TepMOJiH3a) pe3HHocoaep3Ka- 
mHX OTXOflOB HaHraaeTCH c hoatotobkh CBipBJi, HanpHMep, H3HomeHHBix aBTono- 
15 KpBnneK. Pe3HH0C0flep3Kan*He otxoot>i mok>t, H3Mejn>HaK)T h oraejiniOT ot nuiaMa I 
(MeTajuiOKopAa, tckcthjih, rpH3n) b y3Jie 2 h no^aiOT b peaicrop 1 (KOHHHecKHfi) c 
nceBA003KH»ceHHBiM cuoeM pe3HHOBofi KpomKH h TexmraecKbro yrjiepo,n;a b pacTBO- 
pirrejie, Haxo,zvmjHMHCH b coctohhhh 6jibskom k nceB^oKpHTunecKOMy. 

B nceBAOO»CH»CeHHOM CJIOe paCTBOpHTeJIfl npOHCXO,HHT TepMOJIH3 pe3HHBI H 

20 npeBpameHHe ee b npoflyKTBi TepMOJiH3a: 

II — ^CBOTraae TKEcejEbie yrjieBOflopo/jBi c TeMneparypofi KHneHmi BBnne 220°C, 

III - TexHHHecKHH yrcrepofl b BHfle noponnca, OT6npaeMBiH H3 peaicropa 1 

HHeBMOTpaHCIIOpTOM, 

IV- ra3onapoBaa ^paKHHH jiencnx yrjieBOflopoflOB c TeMnepaTypofi KHneHHH 
25 w 220°C. 

IIotok TV oxJiaacaaiOT h nacraHHO KOH#eHCHpyioT b xojio/jHJiBHHice- 
KOHfleHca-rope 4, nojCBepraiOT cenapamm rasoKHjopcocTHOM cenaparope 5. Opatapno 
-xmjTjcvrx jierKHX yrjieBOflopoflOB V (OJIY) HacocoM 6 no^aioT b TpySnaryK) nenB 7 
(c oraeBBiM no/jorpeBOM), r/je ee noaorpeBaiOT ao TeMneparypBi, Heo6xoflHMofi ajih 
30 ocymecTBJieHHH pn^opMHHra b peaicrope 3. Ecjih, HanpHMep, HcnonB3yeTCfl era- 
UHOHapHBifl cjioh KaTanH3aTopa pn^opMHHra, coflepacanpiH ueojiHT rana ZSM-5, 
npoMOTHpoBaHHBifi 2 % ZnO (cm., HanpHMep, naTeHT PO N° 2130960) to, b Tpy6na- 
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toh nenn 7 HarpeBaioT OJTY V jjo TeMneparypBi okojio 500 °C, npn stom TeMnepa- 
xypa OJiy nocjie pH^opMHHra cocTaBJiaeT npHMepHO 450°C. 

3arcM npoflyicr pH<J)opMHHra HanpaBJiaiOT b pacnpefleJiHTenBHoe ycrpoficTBo 
9 peaicropa 1 b KanecTBe opraHHHecicoro pacTBopHTejia. 

BanaHCOByio nacn. JI<DY or6npaiOT H3 rcHpKyjmpyiomero noTOKa h HanpaB- 
nsaoT b peKTH^HKanHOHHyio KOJioHHy 10 Ha CTa6HJiH3amno c nejnao noJiyneHHa 
4>paKHHH aBTo6eH3HHa VI, rasa cenapamm VII h CTa6HJiH3anHH VIII (Hcnojn>3yioT b 
KanecxBe TOiuiHBa b TpySnaTOH nenn 7). BMecTe c 5KH«khmh TaacejiBiMH yriieBoap- 
poflaMH II c TeMnepaTypofi KimeHHa Btnne 220°C H3 peaicropa 1 yuaaaiOT ocTaTKH 
MerajuioKopfla EX. 

Ha (j)Hr. 2 cxeMaTBrmo noKa3aHi>i: peaicrop 1 TepMOJiH3a (ajieicrpoHarpeBae- 
mbih, repMeTHHHHfi) c MeiincoM H3 CTeiaio- hjih yrjiencaHH wia pe3HHOBOfi KpomKH 
hjih 6oaee KpynHHX $parMeirroB aBTomHH, peaicrop 3 piHpopMHHra c n,eojiHT- 
co«epacamHM KarajinsaTopoM, xoaowiJiBinne-KOHneHcaTop 4 napoB npoayicroB Tep- 
Mojnoa (BOflaHofi), ra30HOWC0CTHBiH cenapaTop 5, rajOBBiH cnernHK 16, TepMOMer- 
P h 17, MaHOMerpH 18, MepHaa cmkoctb 19 flJia JiencoH $paKHHH acH^KHX yrJieBOflo- 
poflOB, MepHaa cmkoctb 20 ana TaaceJiOH ^paKumi npoflyKTOB, npo6oox6opHHK 21, 
peryjmpyeMHH bchthjib 22, 3anopHBie bchthjih 23, ajieicxpoHarpeBaTejiH 24. 
Onbrrbi npoBo«HJiHCB b caejjyioineH nocjieflOBarejiBHocTH: 
B MemoK peaicropa 1 o6bcmom 12 ji noMemaiOT cpparMeHTBi aBTomHH hjih 
Kponncy pe3HHOCO^epacamHX otxoaob. 3ajmBaiOT b peaKTOp 1 pacTBOpHTenB. IIpo- 
H3BOflaT HarpeBaHHe BByipeHHero oSteMa peaicropa 1 no TeMneparypBi 280 * 
350°C, noflffepacHBaa npn 3tom flaBJieinie Ha ypoBHe 2,5 + 5,0 Mlla. flanee noBBi- 
raeHHe TeMnepaTypBi npoflOJDKaerca 3a cner 3K30TepMHHecKOH peaKUHH xepMO-. 
OKH»ceHHfl (TepMOJnBa). B 3 aBHCHMOCTH ot MaccoBoro OTHomeHHa oTxoflOB k opra-* 
HHHecKOMy pacTBopHTeino (nycKOBOMy) (hjih k pacTBopHTejno npn Hcnojn>30BaHHH 
>KHflKofl jiencoH 4»paKHHH yrneBOflopoflOB b KanecTBe nocjiejryioniero pacTBopHTejia) 
TeMnepaTypa noflHHMaeTca «o ypoBHa 330 * 500°C. 3a chct pacmnpeHHa h ncnape- 
hhk pacTBopHTejia h o6pa30BaHHa yrneBOflopoflHoro ra3a aaBJieHHe noBBmiaerca ao 
2,5 -s- 5,0 MTIa h noflflepacHBaerca Ha 3ajj,aHHOM ypoBHe 2,5 -s- 5,0 Mlla nyreM c6poca 
nacre napoB opraHaraecKoro pacTBopHTejia h ra3a nepe3 peaicrop 3 pn^opMHHra, 
xono«HJn»HHK-KOH«eHcaTOp 4, ra303KHzncocTHOH cenapaTop 5 h bchthjib 22. Konnne- 
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ctbo yrJieBOflopoOToro ra3a peracTpHpyiOT ra30BBiM chcthhkom 16. TeMnepaiypy h 
AaBJieHHe b peaicropax 1 h 3 peracTpHpyiOT TepMOMerpaMH 17 h MaHOMeTpaMH 18. 

IIpeKpameHHe noBBnneimfl TCMneparypBi b peaicrope 1 03HanaeT oKOHHaHHe 
npoijecca TepMOOECHaceHHH (TepMOJiH3a). Ilocjie nflTHaroaxHMHHyTHOH BBmepaaoi 
AaBjieime b cHCTeMe ycTaHOBKH c6pacBiBaioT #o aTMOc^epHoro. npn 3tom b Tene- 
Hne Been npoAOJCKHTenBHocTH ontrra ra30BBiM chcthhkom 16 peracTpHpyiOT kojih- 
necTBO He cKOH^eHCHpOBaBinerocH ra3a - npo/jyicra TepMOJiH3a. 3Khjcpchh npo#yKT 
(jiencaa HCHflKafl fypaxnpx HK - 220°C) H3 ra303KH£K0CTH0ro cenapaTopa 5 cnHBaioT 
b MepHyio eMKOCTB 19. Ilocjie ocTBiBaHH* peaicropa 1 ero pa3repMeTH3HpyK)T, aoc- 
xaioT h B3BemHBaioT TexHHHecKHH yrjiepoA b Mennce. CjiHBaioT TJDKejiyio ^paiGGtmo 
yKKffKBX yrneBOAopoAOB b MepHyio cmkoctb 20. IIpoflyKTBi peaKipDH H3 MepHBix eM- 
koctch 19 h 20 h npo6oox6opHHKa 21 noaBepraiOT aHajni3y no onpeflejiemno hx 
cocTaBa. HacTB 4>paKmra HK-220°C, no^BeprHyryio pn^opMHHry ncnojiB3yK>T b Ka- 
necTBe pacTBopErrejiK jxjisl cneayiomero onBrra. TaKHM o6pa30M, nocjieayiomee 
TepMOO^H^eHHe npoH3Bo;yn: 3a cner nonyneHHoro b pesynBTare npeflBmymero 
onBrra pacTBopHxeJia (jierKofi $paKmra, noflBepniyTOH pn^opMimry). Pe3yjn>TaTBi 
pn^opMHHra pacrrBopHTejw CBeaeHBi b Ta6jnn]y 1, TpeTBJi KOJiomca. 

Pe3ynBTaTBi ohbttob no onpe^ejienmo peaoiMOB TepMOoaaraceHHH cBeaeHBi b 
TaSmany 2. 

Ta6jnma flaeT bosmokhoctb oijeHErrB bjih^hhc MaccoBoro oTHOineHHH pac- 
TBopnTenB : pe3HHa, TeMneparypBi, ^asneHHH npoijecca n cocTaBa pacTBopHTejrc Ha 
KanecTBo h bbixoa npoflyKTOB: ■ 

- oTHomeHHe pacTBOpHTejnJ : pe3HHa paBHoe 0,774 npHBejio k KOMKOBamno 
TexHHHecKoro yrjiepoaa H3-3a bbicokoh TeMnepaTypBi pa3roHa npoijecca 3a chct sk- 
30TepMHHecKoro Temia peaicmm npn Manofi TemioeMKocTH npoayKTOB TepMOjra3a h 
HexBaTKH pacTBopHTejia kirn npoBeAeHHH nocneflyronjeft onepaijHH TepMOO>KH>KeHHH 

(Ta6:nma 2, ohbit 1); 

- oraomeHHe pacTBopHTejn* : pe3HHa paBHoe 0,93 (Ta6jiHi*a 2, onBrr 2) aajio 
bbccoa KanecTBeHHBix E^ejieBBix npoAyKTOB, ho npaKTHHecKH nerKOH ^paicmra xBa- 
TaeT tojibko Ha noJiyneHHe pacTBOpHTejra jojul noBTopHoro TepMOOEODKeHHK, h no- 
jiynaeTCfl coBceM He6oiiBniaa nacTB ijeiteBoro npoAyicra - 6eH3HH0Baa $paKima c 
TeMneparypoH KmieHHK no 220°C. Ohbit noKasBraaer, hto OTcyrcTByeT B03M0>K- 
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hoctb nojiyHHTt xoxa 6w BecoMyio lacrt neneBoro npo^yicra - B&icoicooKxaHOBOH 
6eB3HHOBofi $paKnHH, nosxoivry Henecoo6pa3Ho Hcnojib30BaxB oxHomeHHe pacrao- 
pirrejiB : pe3HHa 6onee 1,0; 

- yBejnraeHHe oxHomeHHa pacxBopHxera. : pe3HHa no 3,0 (xa6jiHna 2, ouht 8) 
5 npHBOAHT k yBejnraemno pacxoaa sHepnni Ha noflaepHcairae itapKyjianm 6ojn>moro 

KOjnraecxBa pacTBopHTejw, yBemraeinw o6s>eMOB annapaTOB peaxxopoB 1, 3, kqk ca- 
Moro TepMOJnua, Tax h npon.ecca pH^opMHHra, nosxoMy oTHomeirae 6enee 3.HepeH- 
Ta6ejn>Ho; 

- npn xeMnepaxype 260°C h mrae (ohhx 12), a TaioKe npn aaBJieHHH 2,5 
10 Nffla h HBDice (xa6jnma 2, omrra 5, 11) peaiemifl xepMOoaaraceHira He imex, pe3HHa 

pa36yxaeT b pacraopHxene, ho He pacxBOpaexca; 

- npn HcnoJiKJOBaHHH pacxBopHxens, He noflBeprHyroro pH$opMHHry Ha cxa- 
AHH B03BpaTa jierKOH $paicmm Ha xepMOOHaBKeime pesico B03pacTaiOT noxepa (xa6- 
joma 2, ohht 13). 

15 B xa6jnme 1 npHBe«eHti pe3yjn,xar&i xpoMarorpacpireecKoro aHajra3a jieraoft 

$paKHHH npoflyicroB, nojiyneimBrx npn xepMooacHaceHHH pesHHbi flo pH$opMHHra 
(xa6jnma 1, kojiohkb 2) h nocne Hero (xa6jnma 1, KOJiomca 3). CoaepacaHHe b aic- 
thbhbdc aiiKHJi6eH3onoB cooTBeTCTBeHHO 60 h 80% Bee. PH<popMHHT npeBpamaex 
napa$HHOBBie, HaHxeHOBtie h HenpefleJitHBie yrjieBoaopoflti b apoMaxmcy (anKHH- 

20 6eH30JIbl). 

npHBeaeHHtie b xa6jnme 2 pe3yjn>xaxw on&rroB noflXBepamaiox BBicoKyio 
3$$eicrHBHOCTB TepMOOKHHceHiw (xepMoraisa) pesHHti npn TeMnepaType ot 280 no 
435°C h flaBJieHHH He MeHee 2,9 «o 5 Mlla, *rro cooTBexcTByer napaMexpaM 6jih3- 

KHM K HCeBflOKpHTHHeCKHM flJW CMeCH yTJieBOflOpOflOB JierKOH >KHflKOH (fcpaKHHH 

25 xepMOJiHsa c HHxepBajioM KHneHHK ot HK flo 220°C. KaK bhoto hs xaGramBi 2 no- 
BBiraaxB flaBJieHHe BBnne 5 Mlla H eHejiecoo6pa3HO, x.k. axo He yBeJfflHHBaer ssixofla 
HejieBoro npojryKxa h npHBOjmx k hsjihuihhm sHeprexiraecKHM saxpaxaM. 
j\nsi cnpaBKH: KpHXHHecKHe napaMexp&i ajnaan6eH30JioB: 

- xojryojia Pkp= 4,0 MTIa = 320,8°C, 

30 - MexaKCHJioJia Pkp= 3 ,5 Mlla t Kp = 346,0°C, 

- 3XHJi6eH3ona Pkp= 3,7 Mlla t Kp = 346,4°C, h x.«. 
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3anycK npoijecca TepMooacEDKeHHH npoH3BOflHT c noMonjbio opraHHnecKoro 
pacTBopHTejiH, HanpnMep, jno6oro TexHHHecicoro amcHJi6eH30Jia hjih cmcch ajncHJi- 
6eH30JioB c TeMneparypoH KimeHHH %o 220°C. EpH oTcyrcTBHH anKHJi6eH30JioB 

B03MOECHO HCnOJIB30BaHHe JIK>60H 6eH3HHOBOH <|>paKUHH C TeMUepaTypOH KHIieHHJI 

5 flo 220°C. IIpoboaht HecKOJibKO rgaKJioB TepMOOEcnaceHHfl c TeM, hto6bi cocraB pac- 
TBopHTejia jjjul nocjie /lyiomnx onepannH cxa6miH3HpoBajiCH 3a cner o6pa30BaHaa 
hobhx nopoHft pacTBopmrcjiH h nocTeneHHoro nepeBO^a HananBHoro opramrcecKoro 
pacTBopHTeJw b oT6HpaeMyio nacxb (H3JiHmeK) jiencofi ^paia^HH. 

IIpH orpaHHHeHHOM KOJiHHecTBe ajiKBUi6eH30Jia h HeAOCTaTKa ero ajih nycKo- 

10 Boro oGteisia opraHH^ecKoro pacTBopHTejra, icax noKa3ajiH HccneflOBaHHa, mo^kho 
floSaBJWTb b Hero jno6ofi nporoHHBifi 6ch3hh. Tax, ajm 3anycKa npouecca 6wji hc- 
nonB30BaH npHMoroHHHH 6eH3HH c cbflepacaHHeM apoMaxHHecKHX yraeBOAopoflOB 
14 %. IlyreM MHoroKpaTHOH i^Kyjisipra ero b ycTaHOBKe (<J)ht. 1) coAepEeaime an- 
KHJi6eH30JiOB B03pocno h CTa6njin3HpoBajioci> Ha ypoBHe 80 %. B apyroM cnynae 

15 fljw 3anycKa npoijecca 6ttn Hcnojn>30BaH Tonyon b CMecn c npaMoroHHBiM 6eH3H- 
hom. B pe3yjn>TaTe MHoroKparaoft ipipicyjDnjHH coAepaeaHHe ajnaui6eH30JioB TaioKe 

B03pOCJIO RO 80 %. 

npoMHmjieHHaH npHMeHHMOCTb 
Han6ojiee ycnenmo 3aaBJieHHHfl cnoco6 nepepa6oiKH pe3HHOBBix otxoaob 
20 npoMBimJieHHO npHMeHHM b xhmhhcckoh nepepa6oiKe b MOTopHoe toiijihbp h xh- 
MHHecKoe CBipte pa3JinHHBix pe3HHOBBix MarepHajioB, npeHMyn^ecTBeHHo aBTomHH. 
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Ta6jraija 1 



rpynnoBOH cocTaB fypaKnjm 60-220°C 

5 



yrjieBOflopoflbi 


Ilocjie Peicropa 1, 
% Bee. 


Ilocjie Peicropa 3, 
% sec. 


ApoMaiHHecKHe 
(ajiKHJi6eH30Jiti) 


60,3 


77,4 


Ojie(])HHM 


8,2 


2,5 


HatjrreHM 


11.4 


3,8 


flneHOBHe 


0,3 


0,0 


H-napa$0Hi>i 


11.0 


7.1' 


H30-napa4>HHSi 


8,6 


8,9 


Hepacnra^poBaHHbie 


02 


0.3 


HToro ~' 


100 


100 



10 
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Ta6iiHi;a 2 



JV2JV2 ODblTOB 


1 


2 


3 


4 


5 


6 


7 


Bha 4>panvieH- 

TOB aBTOUIHH 


KponncH 

4-10 MM, 

(jienco- 
Bwe 

aBTomH- 

Hbl) 


KponncH 

4-10 MM, 

(jierKo- 
BBie 

aBTonm- 

Hbl) 


KponncH 

4-10 MM, 

(jienco- 
BBie 

aBTomH- 

HM) 


KponncH 

4-10 MM, 

(jienco- 
Bbie 

aBTonm- 

Hbl) 


KponncH 4- 

10 MM, 

(nencoBbie 
aBTonm- 

Hbl) 


KponncH 4- 

10 MM, 

(nencoBbie 
aBToniH- 

Hbl) 


KponncH 4- 

10 MM, 

(jiencoBbie 

aBTOUIH- 
Hbl) 


Bee 4>pameHTOB 
aBTomnH, r 


3874 


3220 


2300 


2300 


2300 


2300 


2300 


Bee pacTBopn- 
Tejm, r 


3000 


3000 


3000 


3000 


3000 


O /\AA 

3000 


JUUU 


TeMnepaTypa 
npHHyAHTeJibHO- 
ro pa3orpesa 
npoAyicroB B 
peaicrope P 1, °C 


320 


320 


320 


280 


320 


320 


320 


TeMnepaTypa b 
peaicrope P 1, b 
pe3yjibTaTe 3K- 

30TepMHHHOCTH 

npouecca Tep- 

MOJIH3a 


500 


420 


400 


350 


330 


350 


390 


flaBJieHHe b pe-" 
aicropeP l,MIIa 


4,3 


4,5 


3,8 


3,8 „ 


2,5 


2,9 


3,0 


Texyrjiepofl, r 


2014 


1610 


1016 


1092 


3694 


1680 


1100 


MeTajuioKopA» r 
















Jlencafl 
<DpaKUHsi 9 r 


2393 


3010 


3720 


3563 


700 


3125 


3610 


IIpHpocT jiencoH 

(J)paKU.HH 


-607- 


+10 


+720 


+563 


1*5 AA 

-2300 


+ lZJ 




Tnxcejian 
<J)paKUHH, r 


2146 


1352 


242 


374 


497 


312- • 


398 


Bha Texyrjiepo- 
Aa 


HepHMfi 
noporaoK 
+ cneK- 
mnecH 

KOMKH 


Cyxofi 
nopomoK 


Cyxofi 
nopomoK 


Cyxoft 
nopomoK 


BnaxcHbie 

KOMBfl Ha- 

6yxmeft 

pe3HHBI 


HepHbitt 
nopomoK 

+ KOMbfl 


HepHbifi 
cyxofi no- 
pomoK 




Bha JierKoK 
4>paKOHH 


Cbctjio- 

EcejrraH 

3KHA- 

tSAJ\*XD 


CseTJio- 

acejrrafl 

hcha- 

KOCTb 


CBeTJio- 
xcha- 

KOCTb 


CBeTJio- 
»cha- 

KOCTb 


CBeTJio- 
^cejiTafl 

5KHAKOCTb 


CBeTJio- 
jKejiTaa 

HCHAKOCTb 


CBeTJio- 
McejiTafl 4 

HCHAKOCTb 


Bha TJDKejioii 

<J>paKUHH 


HepHaa 

rycrraH 

>kha- 

KOCTb 


HepHaa 

»HA- 
KOCTb 


HepHan 

3KHA- 
KOCTb 


HepHan 

>KHA- 
KOCTb 


^epHafl 

HCHAKOCTb 


^epHan 

HCHAKOCTb 


HepHafl 

MCHAKOCTb 


KojiHHecTBo ra- 
3a, hji 


171 


147 


172 


135 


80 


103 


154 


IIoTepH, r 


140 


101 


150 


136 


329 


i 80 


128 


IIoTepH, % sec. 


3,8 


3,1 


6,5 


5,9 


14,3 


3,4 


5,6 


OTHOiueHHe pac- 
TBOpHTejib : pe- 

3HH3 


0,774 


0,93 


1,3 


1,3 


1,3 


1,3 . 


1,3 
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IIpoflOJDKeHHe xa6jnmBi 2 



JV0JH2 OnblTOB 


8 


9 


10 


11 


12 


13 


Bew 4>panvieHTOB as- 

TOUIHH 


KponncH 

4-10 MM, 

( TTPTTf l"W 

Bbie 

aBTomH- 

Hbl) 


T fancw 
80x120 

30Bbie 

aBTOinH- 

HBI 


T bmcbi 
80x120 
mm ( rr>v- 

30BBie 

aBToniH- 

HBI 


KpOIHKH 
4-10 MM, 

(jienco- 
BBie 

aBTOUIH- 
Hbl) 


KpOUIKH 
4-10 MM, 

(neneo- 
Bbie 

aBToniH- 

Hbl) 


KpOUIKH 
4-10 MM, 

(jienco- 
Bbie 

aBTOUIH- 
Hbl)) 


Bee 4>panvieHTOB 
aBTomHH, r 


1000 


1103 


1963 


23 UU 


ZJUU 


9^00 


Bee pacTBopirreJifl, r 


3000 


3000 


3000 


O n An* 

3000* 


JUUU 




TeMnepaiypa npHHy- 
/IHTejibHoro pa3orpe- - 
sa npoflyKTOB b pe- 
aKTope P 1 ? °C 


320 


340 


340 


320 


260. 


320 


TeMnepaTypa b pe- 
ainrope P 1, b prcyjib- 

TaTe 3K30TepMHHHO- 

cth npouecca TepMO- 
jiH3a 


340 


350 


435 


320 


260 


370 


AaBJieHHe b peaicrope 
P 1, Mna 


3,8 


3,9 


5,0 




1,5 


4,0 


Texyrjiepoa, r 


429 


480 




Z3UU 




1100 


MerajuioKopa, r 




276 


486 " 








Jlencan 
<I>paKUHH, r 


3590 


3531 


3182 


/UU 


/UU 


^420 


IIpHpocr Jiencoit 
d>paKUHH 


+590 


+531 


+182 


-2300 


-2300 


+420 


Tnxcejiafl 
<X>paKUHH, r 


184 


116 


163 


2100 


2100 ' 


390 


Bur Texyrjiepoaa 


Cyxoft 
n op 0 in ok 


Cyxofi 
nopomoK 


Cyxofi 
nopomoK 


** Pa3- 
6yxnian 
KpomKa 

pe3HHH 


* r^a3- 
Gyxman 
KponiKa 

pe3HHbI 


T.epHblM 

cyxofi no- 
ponioK 


DHA JierKOH (ppaKUHM 


aceirraa 

HCHAKOCTfe 


Cbctjio- 

>KH£KOCTb 


CBeTJio- 
xeejrraH 

5KHflKOCTb 


CBerjiaa 


Cbctjio- 
McejiTaa 

5KHflK0CTb 


HepHaa 

HCHflKOCTb 


Bha THHcejiofl (J>paK- 


HepHan 

MCHffKOCTb 


HepHan 

5KHAKOCTI, 


HepHaa 

HOmKOCTfc 


TeMHaa 
TexymaH 

HCHflKOCTb 


TeMHaa 
TeKyman 

HCHflKOCTB 


HepHaa 

HCHflKOCTb 


KojinnecTBo ra3a, hji 


140*' 


51 


122 






150 


IIoTepH, r 


25 


41 


168 






240 
10,4 


IIoTepH, % Bee. 
OrHOUieHHe pacTBO- 
pfrrejib : pe3HHa 


2,5 
3,0 


1,0 

2,719 


8,54 
1,528 


1,3 


1,3 


1,3 
™ in 



%. 

5 *** . pacTBOpHTenb <I>Jiy 6e3 pHifcopMHHra. 
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<E>OPMYJIA H30EPETEHHH 

1. Cnoco6 nepepa6oTKH pe3HHOcoflepacamHX otxoaob, BKmonaiomnfi TepMo- 
oaaDKemie otxoaob npn sanycKe b oprainreecKOM pacTBopHrene npn TeMnepaType 
Btmie 270°C h aaiuieHHH no 6 MITa, oTfleneime Havpcofi $paKmra ot HepacraopeH- 
5 Horo npoflyicra, AHCTHJUummo khakoh 4>paicnHH Ha $paKnino c TeMnepaTypofi KH- 
neHHfl flo 220°C h Ha $paicmno c TeMneparypofi KHneHHfl BBnne 220°C, oraHHaio- 
mHHCH TeM, hto npH sanycKe TepMOOHcroKeHHe napxra otxoaob b opramraecKOM 
pacTBopHTejie npoBO«ar npn TeMnepaType 280 -h 435°C h flaBJieHHH He MeHee 2,9 
Mna npn MaccpBOM OTHomeHHH opramraecKoro pacTBOpHTejia k oTXOflaM 6oJiee 
10 1,0, 3KHflKyK> ^paKHHio c TeMneparypofi KHneHHfl «o 220°C nojmepraioT KarajiHTH- 
necKOMy pH$opMHHry, noOTeprayryio KaranHTHHecKOMy pH^opMHHiy nacTB tkzjs.- 
koh ^paKHHH c TeMneparypofi KHneHHfl «o 220°C ncnojiKiyiOT b KanecxBe nejiesoro 
npo^yKra, a flpyryio noflBeprayiyio KaTajmnraecKOMy pn^opMHHry toctb aomKofi 
foaKHHH c . TeMnepaTypofi KHneHHfl «o 220°C HcnoflBsyioT b KaHecrae pacTBopirrejifl 
15 h BOSBpamaioT Ha TepMooKH^erae HOBoft napTHH otxoaob npn TeMnepaType 280 + 
435°C h flaBJieHHH He MeHee 2,9 Mna npn MaccoBOM OTHomeHHH pacTBOpHTejw k 
OTXoflaM 6ojiee 1,0, nojiyHeHHyio flJifl hoboS napTHH otxoaob acHUKyio (ppaKinno c 
TeMnepaTypofi KHneHHfl flo 220°C no«BepraioT KaTajnrrireecKOMy pH^opMHHry, 
noflBeprHyryio KaTajraranecKOMy pnfcopMHHry ffia hoboh napTHH otxoaob toctb 
>KHflKofi $paKnHH c TeMnepaTypofi KHneHHfl ro 220°C Hcnojn, 3 yK>T b Kaneerae nene- 
Boro npo/ryiera, a flpyryio noflBeprHyryio KaTajraraHecKOMy pH^opMHHry nacrB 
ymmou ^paicnHH c TeMnepaTypofi KHneHHfl flo 220°C bhobb ncnojiBsyioT.B KaHecrae 
pacTBopHTejia h BOSBpamaiOT Ha TepMOoaoDKeHHe cnenyiomefi napTHH otxoaob, 
nponecc Ha yKasaHHHX peaaiMax TepMooaooKemifl h KaTajnrrHHecKoro P H$opMHHra 
25 npoflOjmaioT ffifl cjie^yiomefi h nocjieflyiOHmx naprafi otxoaob, npn stom BOSBpa- 
maioT noflBeprHyryio KaTajraranecKOMy pH$opMHHry nacTB acHflKofi ^paicnHH c 
TeMnepaTypofi KHneHHfl «o 220°C cooTBercTseHHO bhobb na TepMOO)KH3KeHHe flflfl 
nocneflyionmx naprafi otxoaob. 

2. Cnoco6 no n. 1, oTnHHaionmficfl TeM, *rro npn sanycKe b Kanecrae opraHH- 
necKoro pacTBopHTejifl HcnoflBsyiOT anKHJi6eH3on h/hjdi 6eH3HHOByK> ppaKinno c 
TeMnepaTypaMH KHneHHfl flo 220 C. 



20 



30 
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3. Cnoco6 no n. 1, OTJnsraaionmHCS TeM, hto noffBeprHyryio KaranHTHHe- 
CKOMy pH^opMHHiy iaen, MtHflKOH 4>paKHHH c TeMneparypofi KHnemw flo 220°C 
B03BpamaK>T Ha xepMOO^raceHHe hoboh napTHH otxo«ob npn flaBJieHHH b HHxepBa- 
jie He Menee 2,9 Mlla - He SoJiee 5 MTIa npH MaccoBOM oTHomeHHH pacxBOpHTena k 
5 oTXOflaM B HHTepBane 6onee 1,0-5- He 6onee 3,0. 
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